CD and NMR investigations on trifluoroethanol-induced step-wise folding of helical segment from scorpion neurotoxin.
A 14 amino acid residue peptide from the helical region of Scorpion neurotoxin has been structurally characterized using CD and NMR spectroscopy in different solvent conditions. 2,2,2-Trifluoroethanol (TFE) titration has been carried out in 11 steps from 0 to 90% TFE and the gradual stabilization of the conformation to form predominantly alpha-helix covering all of the 14 residues has been studied by 1H and 13C NMR spectroscopy. Detailed information such as coupling constants, chemical shift indices, NOESY peak intensities and amide proton temperature coefficients at each TFE concentration has been extracted and analysed to derive the step-wise preferential stabilization of the helical segments along the length of the peptide. It was found that there is a finite amount of the helical conformation in the middle residues 5-11 even at low TFE concentrations. It was also observed that > 75% TFE (v/v) is required for the propagation of the helix to the N and C termini and for correct packing of the side chains of all of the residues. These observations are significant to understanding the folding of this segment in the protein and may throw light on the inherent preferences and side chain interactions in the formation of the helix in the peptide.